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(54) ELECTRONIC DEVICE AND CONTROL METHOD THEREFOR

(57) An electronic device is disclosed. The present
electronic device comprises: a memory for storing an in-
put image; a backlight unit; a driving unit for outputting a
driving current to the backlight unit; and a processor for
identifying, on the basis of the grayscale value of the
input image, a first intensity of the driving current corre-
sponding to one from among a plurality of time sections
of a backlight dimming section, obtaining, on the basis
of the identified first intensity, a first control value for con-
trolling an intensity of the driving current, providing a sec-
ond control value that is greater than a first control value
to the driving unit so that the driving unit outputs a driving
current of a second intensity that is greater than the first
intensity and then providing the first control value to the
driving unit so that the driving unit outputs the driving
current of the first intensity during the one time section.
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Description

[Technical Field]

[0001] The disclosure relates to an electronic device
and a control method therefor, and more particularly, to
an electronic device driving a backlight unit, and a control
method therefor.

[Description of the Related Art]

[0002] Recently, with the development of electronic
technologies, image quality of display devices is becom-
ing further improved. In particular, in the case of driving
a backlight unit by an active matrix (AM) method, gates
are sequentially turned on/off, and source data is held
on a time point when a gate is turned off (closed), and
the source data is maintained until a gate signal on the
same location is input afterwards.
[0003] Here, in a process wherein gate signals are se-
quentially applied, a problem that influence is exerted by
the data corresponding to the previous gate may occur.
Specifically, data is held on a time point when a gate is
turned off, but data on a time point when the gate is turned
on (opened) afterwards is taken, and influence is exerted
on converging to a value corresponding to the desired
brightness. That is, as there is insufficient time for reach-
ing the desired value, the value on the time point when
the gate is turned off may not reach the desired value.
This means that the value of the previous data exerts
influence on the brightness of the current LED, and thus
the desired light amount cannot be expressed.
[0004] FIG. 1 illustrates a problem that influence is ex-
erted by the value of the previous data in a process
wherein the previous gate is turned off and the next gate
is turned on, and there is a need that a method for re-
solving the problem is developed.

[Detailed Description of the Invention]

[Technical Task]

[0005] The disclosure is for addressing the aforemen-
tioned need, and the purpose of the disclosure is in pro-
viding an electronic device for precisely controlling a
backlight unit to the desired brightness, and a control
method therefor.

[Technical Solution]

[0006] According to one or more embodiments of the
disclosure for achieving the aforementioned purpose, an
electronic device includes a memory configured to store
an input image, a backlight unit, a driving part configured
to output a driving current to the backlight unit, and a
processor configured to identify a first intensity of a driv-
ing current corresponding to one time section among a
plurality of time sections of a backlight dimming section

based on a grayscale value of the input image, obtain a
first control value for controlling an intensity of the driving
current based on the identified first intensity, and provide
a second control value greater than the first control value
to the driving part so that the driving part outputs a driving
current of a second intensity greater than the first intensity
and then provide the first control value to the driving part
so that the driving part outputs the driving current of the
first intensity during the one time section.
[0007] Also, the processor may obtain the second con-
trol value by applying a predetermined ratio to the first
control value.
[0008] In addition, the processor may, based on the
identified first intensity being smaller than a threshold
value, control the driving part based on the first control
value and the second control value, and based on the
identified first intensity being greater than or equal to the
threshold value, control the driving part based on the first
control value.
[0009] Further, the processor may identify the first in-
tensity corresponding to the one time section based on
at least one second bit which is the remaining one ex-
cluding a plurality of first bits among a plurality of bits
indicating the grayscale value of the input image.
[0010] Also, the processor may identify a time section
to which a driving current will be applied among the plu-
rality of time sections based on the plurality of first bit
values, and the number of the plurality of time sections
may be determined based on the number of the plurality
of first bits.
[0011] In addition, the processor may identify the plu-
rality of first bits based on the degrees of the plurality of
respective bits.
[0012] Further, the processor may, based on a driving
current not being applied in the previous time section of
the one time section and the first intensity of the driving
current corresponding to the one time section being
smaller than the threshold value, control the driving part
based on the first control value and the second control
value.
[0013] Also, the processor may include a timing con-
troller (TCON) configured to output the first control value
and the second control value based on the grayscale
value of the input image, and the driving part may include
a driver IC configured to output the driving current in an
analog form based on the first control value and the sec-
ond control value and a pixel IC configured to amplify the
driving current output from the driver IC, and output the
amplified driving current to the backlight unit.
[0014] In addition, the pixel IC may output the amplified
driving current in a held state.
[0015] Further, the driver IC may provide the second
control value to the pixel IC, and then output a gate control
signal to the pixel IC before providing the first control
value to the pixel IC.
[0016] Meanwhile, according to one or more embodi-
ments of the disclosure, a control method for an electronic
device includes the steps of identifying a first intensity of
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a driving current corresponding to one time section
among a plurality of time sections of a backlight dimming
section based on a grayscale value of an input image,
obtaining a first control value for controlling an intensity
of the driving current based on the identified first intensity,
and providing a second control value greater than the
first control value to a driving part, so that the driving part
configured to output a driving current to the backlight unit
of the electronic device outputs a driving current of a sec-
ond intensity greater than the first intensity and then pro-
vide the first control value to the driving part so that the
driving part outputs the driving current of the first intensity
during the one time section.
[0017] Also, in the obtaining step, the second control
value may be obtained by applying a predetermined ratio
to the first control value.
[0018] In addition, in the providing step, based on the
identified first intensity being smaller than a threshold
value, the driving part may be controlled based on the
first control value and the second control value, and
based on the identified first intensity being greater than
or equal to the threshold value, the driving part may be
controlled based on the first control value.
[0019] Further, in the identifying step, the first intensity
corresponding to the one time section may be identified
based on at least one second bit which is the remaining
one excluding a plurality of first bits among a plurality of
bits indicating the grayscale value of the input image.
[0020] Also, in the identifying step, a time section to
which a driving current will be applied may be identified
among the plurality of time sections based on the plurality
of first bit values, and the number of the plurality of time
sections may be determined based on the number of the
plurality of first bits.
[0021] In addition, in the identifying step, the plurality
of first bits may be identified based on the degrees of the
plurality of respective bits.
[0022] Further, in the providing step, based on a driving
current not being applied in the previous time section of
the one time section and the first intensity of the driving
current corresponding to the one time section being
smaller than the threshold value, the driving part may be
controlled based on the first control value and the second
control value.
[0023] Also, the providing step may include the steps
of a timing controller (TCON) outputting the first control
value and the second control value based on the gray-
scale value of the input image, a driver IC outputting the
driving current in an analog form based on the first control
value and the second control value, and a pixel IC am-
plifying the driving current output from the driver IC, and
outputting the amplified driving current to the backlight
unit.
[0024] In addition, in the step of outputting to the back-
light unit, the amplified driving current may be output in
a held state.
[0025] Further, the control method may further include
the step of providing the second control value to the pixel

IC, and then outputting a gate control signal to the pixel
IC before providing the first control value to the pixel IC.

[Effect of the Invention]

[0026] According to the various embodiments of the
disclosure as above, an electronic device can reduce the
time for the backlight unit to reach the target brightness
by applying the intensity of a driving current more strong-
ly.
[0027] Also, as the time for the backlight unit to reach
the target brightness is reduced, brightness according to
PAM control can be distinguished more clearly.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0028]

FIG. 1 is a diagram for illustrating the conventional
technology;
FIG. 2 is a block diagram illustrating a configuration
of an electronic device according to one or more em-
bodiments of the disclosure;
FIG. 3 is a block diagram for illustrating in detail a
configuration of an electronic device according to
one or more embodiments of the disclosure;
FIG. 4 is a timing diagram for illustrating an operation
of a processor according to one or more embodi-
ments of the disclosure;
FIG. 5 is a diagram for comparing a driving order
according to one or more embodiments of the dis-
closure with the conventional driving order;
FIG. 6 is a diagram for illustrating PWM and PAM
driving according to one or more embodiments of
the disclosure;
FIG. 7 and FIG. 8 are diagrams for illustrating a wave-
form of a driving current according to one or more
embodiments of the disclosure; and
FIG. 9 is a flow chart for illustrating a control method
for an electronic device according to one or more
embodiments of the disclosure.

[Mode for Implementing the Invention]

[0029] Hereinafter, the disclosure will be described in
detail with reference to the accompanying drawings.
[0030] As terms used in the embodiments of the dis-
closure, general terms that are currently used widely
were selected as far as possible, in consideration of the
functions described in the disclosure. However, the terms
may vary depending on the intention of those skilled in
the art, previous court decisions, or emergence of new
technologies, etc. Also, in particular cases, there may be
terms that were arbitrarily designated by the applicant,
and in such cases, the meaning of the terms will be de-
scribed in detail in the relevant descriptions in the disclo-
sure. Accordingly, the terms used in the disclosure
should be defined based on the meaning of the terms
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and the overall content of the disclosure, but not just
based on the names of the terms.
[0031] Also, in this specification, expressions such as
"have," "may have," "include," and "may include" denote
the existence of such characteristics (e.g.: elements such
as numbers, functions, operations, and components),
and do not exclude the existence of additional charac-
teristics.
[0032] In addition, the expression "at least one of A
and/or B" should be interpreted to mean any one of "A"
or "B" or "A and B."
[0033] Further, the expressions "first," "second," and
the like used in this specification may be used to describe
various elements regardless of any order and/or degree
of importance. Also, such expressions are used only to
distinguish one element from another element, and are
not intended to limit the elements.
[0034] In addition, singular expressions include plural
expressions, as long as they do not obviously mean dif-
ferently in the context. Also, in the disclosure, terms such
as "include" and "consist of’ should be construed as des-
ignating that there are such characteristics, numbers,
steps, operations, elements, components, or a combina-
tion thereof described in the specification, but not as ex-
cluding in advance the existence or possibility of adding
one or more of other characteristics, numbers, steps, op-
erations, elements, components, or a combination there-
of.
[0035] Further, in this specification, the term "user"
may refer to a person who uses an electronic device or
a device using an electronic device (e.g.: an artificial in-
telligence electronic device).
[0036] Hereinafter, various embodiments of the disclo-
sure will be described in more detail with reference to the
accompanying drawings.
[0037] FIG. 2 is a block diagram illustrating a configu-
ration of an electronic device 100 according to one or
more embodiments of the disclosure.
[0038] The electronic device 100 is a device that con-
trols a backlight unit 120, and it may be a device that
includes a display panel such as a TV, a desktop PC, a
laptop computer, a video wall, a large format display
(LFD), digital signage, a digital information display (DID),
a projector display, a digital video disk (DVD) player, a
smartphone, a tablet PC, a monitor, smart glasses, a
smart watch, etc., and directly displays an obtained
graphic image.
[0039] However, the disclosure is not limited thereto,
and the electronic device 100 may also be implemented
as a device that is attached to/detached from a display
panel, and it can be any device if it is a device that can
control the backlight unit 120.
[0040] As illustrated in FIG. 2, the electronic device
100 includes a memory 110, a backlight unit 120, a driving
part 130, and a processor 140.
[0041] The memory 110 may refer to hardware that
stores information such as data, etc. in an electronic or
a magnetic form so that the processor 140, etc. can ac-

cess the data. For example, the memory 110 may be
implemented as at least one hardware among a non-
volatile memory, a volatile memory, a flash memory, a
hard disk drive (HDD) or a solid state drive (SSD), a RAM,
a ROM, etc.
[0042] In the memory 110, at least one instruction or
a module necessary for the operations of the electronic
device 100 or the processor 140 may be stored. Here,
an instruction is a code unit instructing the operations of
the electronic device 100 or the processor 140, and it
may have been drafted in a machine language that can
be understood by a computer. Also, the module may be
a set of a series of instructions (an instruction set) per-
forming a specific task in a task unit.
[0043] Also, in the memory 110, data which is informa-
tion in bit or byte units that can indicate characters, num-
bers, images, etc. may be stored. For example, in the
memory 110, information on an input image may be
stored.
[0044] The memory 110 may be accessed by the proc-
essor 140, and reading/recording/correction/deletion/up-
date, etc. for an instruction, a module, or data may be
performed by the processor 140.
[0045] The backlight unit 120 is a component that gen-
erates light and provides the light to the display panel.
For this, the backlight unit 120 may include one or more
light emitting elements (not shown), and it may also be
arranged on the rear surface of the display panel so that
the display panel can display an image, and irradiate light
on the display panel.
[0046] The light emitting elements (not shown) are a
light source, and may emit light. Also, the light emitting
elements (not shown) may be implemented as light emit-
ting diodes (LED), and receive a current output by the
driving part 130, and emit light.
[0047] The driving part 130 may output a driving cur-
rent to the backlight unit 120 according to control by the
processor 140. For example, a driving current may be a
form wherein a pulse width modulation (PWM) form and
a pulse amplitude modulation (PAM) form are combined.
However, the disclosure is not limited thereto, and the
form of a driving current may be any various forms.
[0048] The processor 140 controls the overall opera-
tions of the electronic device 100. Specifically, the proc-
essor 140 may be connected with each component of
the electronic device 100, and control the overall opera-
tions of the electronic device 100. For example, the proc-
essor 140 may be connected with components such as
the memory 110, the backlight unit 120, the driving part
130, etc., and control the operations of the electronic de-
vice 100.
[0049] According to one or more embodiments, the
processor 140 may be implemented as a digital signal
processor (DSP), a microprocessor, and a timing con-
troller (TCON). However, the disclosure is not limited
thereto, and the processor 140 may include one or more
of a central processing unit (CPU), a micro controller unit
(MCU), a micro processing unit (MPU), a controller, an
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application processor (AP), or a communication proces-
sor (CP), and an ARM processor, or may be defined by
the terms. Also, the processor 140 may be implemented
as a system on chip (SoC) having a processing algorithm
stored therein or large scale integration (LSI), or imple-
mented in the form of a field programmable gate array
(FPGA).
[0050] The processor 140 may identify a first intensity
of a driving current corresponding to one time section
among a plurality of time sections of a backlight dimming
section based on a grayscale value of an input image.
For example, the processor 140 may divide the backlight
dimming section into eight time sections based on a gray-
scale value of an input image, and control seven time
sections by a pulse width modulation (PWM) method,
and control one time section by a pulse amplitude mod-
ulation (PAM) method.
[0051] Also, the processor 140 may obtain a first con-
trol value for controlling the intensity of the driving current
based on the identified first intensity, and provide a sec-
ond control value greater than the first control value to
the driving part 130 so that the driving part 130 outputs
a driving current of a second intensity greater than the
first intensity and then provide the first control value to
the driving part 130 so that the driving part 130 outputs
the driving current of the first intensity during the one time
section.
[0052] According to the conventional technology, the
driving part 130 was controlled with one control value
during one time section, but according to the disclosure,
the driving part 130 may be controlled with two control
values during one time section. Also, according to the
conventional technology, the driving part 130 was con-
trolled only with the first control value, but according to
the disclosure, the driving part 130 is controlled by addi-
tionally using the second control value greater than the
first control value, and thus the time for the backlight unit
120 to reach the target brightness can be reduced.
[0053] Meanwhile, the processor 140 may obtain the
second control value by applying a predetermined ratio
to the first control value. For example, the processor 140
may obtain a value which is 1.1 times of the first control
value as the second control value. However, the disclo-
sure is not limited thereto, and the processor 140 may
obtain the second control value by any different methods.
For example, the processor 140 may obtain the second
control value by adding a predetermined value to the first
control value. Alternatively, the processor 140 may obtain
a different ratio based on the first control value, and obtain
the second control value by applying the obtained ratio
to the first control value. For example, if the intensity of
the driving current is greater than or equal to a first thresh-
old value and smaller than a second threshold value, the
processor 140 may set the ratio based on the first control
value as 1, and in this case, the second control value
may be identical to the first control value. Also, if the
intensity of the driving current is greater than or equal to
the second threshold value, the processor 140 may set

the ratio based on the first control value as 1.2.
[0054] If the identified first intensity is smaller than the
threshold value, the processor 140 may control the driv-
ing part 130 based on the first control value and the sec-
ond control value, and if the identified first intensity is
greater than or equal to the threshold value, the proces-
sor 140 may control the driving part 130 based on the
first control value. This is because the time for the back-
light unit 120 to reach the target brightness may not be
insufficient if the intensity of the driving current is greater
than or equal to the threshold value.
[0055] Meanwhile, the processor 140 may identify the
first intensity corresponding to one time section based
on at least one second bit which is the remaining one
excluding a plurality of first bits among a plurality of bits
indicating a grayscale value of an input image.
[0056] Also, the processor 140 may identify a time sec-
tion to which the driving current will be applied among
the plurality of time sections based on the plurality of first
bit values, and the number of the plurality of time sections
may be determined based on the number of the plurality
of first bits.
[0057] For example, in case a grayscale value of an
input image is expressed as five bits, the processor 140
may use three bits among the five bits as the first bit. The
processor 140 may identify a time section to which the
current will be applied among the plurality of time sections
based on the value of the first bit. Then, the processor
140 may identify two bits which are the remaining ones
among the five bits as the second bit, and control the
driving part 130 to change the intensity of the current of
one time section among the plurality of time sections
based on the remaining two bits. Here, the number of the
plurality of time sections may be the multiplier of the
number of the plurality of first bits regarding two. For ex-
ample, the number of the plurality of time sections may
be eight which is two to the power of three. That is, the
processor 140 may identify the time section to which the
current will flow based on the value of three bits during
eight time sections. However, the disclosure is not limited
thereto, and the number of bits for a grayscale value of
an input image, the number of the first bits, and the
number of the second bits may be any different numbers.
[0058] The processor 140 may identify a plurality of
first bits based on the degrees of the plurality of respec-
tive bits. In the aforementioned example, in case the gray-
scale value of the input image is binary data (a binary
number) such as 11100, the processor 140 may identify
111 having the higher degree as the first bit, and identify
00 having the lower degree as the second bit.
[0059] If a driving current is not applied in the previous
time section of one time section, and the first intensity of
a driving current corresponding to the one time section
is smaller than the threshold value, the processor 140
may control the driving part 130 based on the first control
value and the second control value. In this case, the driv-
ing current should fill the capacitance of the load, and
thus the time for the backlight unit 120 to reach the target
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brightness may be insufficient, and for preventing this,
the processor 140 may control the driving part 130 based
on the first control value and the second control value.
Here, the load may include load components existing in
the wiring of the backlight unit 120, etc.
[0060] Meanwhile, the processor 140 may include a
timing controller (TCON) outputting the first control value
and the second control value based on a grayscale value
of an input image, and the driving part 130 may include
a driver IC outputting a driving current in an analog form
based on the first control value and the second value,
and a pixel IC amplifying the driving current output from
the driver IC, and outputting the amplified driving current
to the backlight unit 120. Here, the pixel IC may output
the amplified driving current in a held state.
[0061] The driver IC may provide the second control
value to the pixel IC, and then output a gate control signal
to the pixel IC before providing the first control value to
the pixel IC. Through such an operation, the capacitance
of the load may be filled first, and afterwards, the backlight
unit 120 may reach the target brightness according to
the gate control signal.
[0062] However, the disclosure is not limited thereto,
and the timing controller may be included in the driving
part 130, and it may also be implemented as one hard-
ware with the timing controller of the display panel.
[0063] As described above, the processor 140 may
control the driving part 130 based on the second control
value for controlling the driving part 130 to output a driving
current of the second intensity greater than the first in-
tensity, and the first control value for controlling the driv-
ing part 130 to output a driving current of the first intensity,
and accordingly, the time for the backlight unit 120 to
reach the target brightness can be reduced.
[0064] Meanwhile, in the above, it was assumed that
a grayscale value of an input image is five bits, but a
grayscale value may be implemented in any different bit
numbers. Also, in the above, it was described that three
bits among five bits of a grayscale value of an input image
are the first bit and two bits are the second bit, but this
can also be modified in any various ways according to
the specification required in implementing the electronic
device 100.
[0065] Meanwhile, in the above, it was described that
the driving part 130 is controlled based on the first control
value and the second control value, but the disclosure is
not limited thereto. For example, the processor 140 may
control the driving part 130 based on three or more control
values. Here, the processor 140 may determine the
number of control values based on the degree of change
of a grayscale value of an input image.
[0066] Hereinafter, operations of the electronic device
100 will be described in more detail through FIG. 3 to
FIG. 8. In FIG. 3 to FIG. 8, individual embodiments will
be described for the convenience of explanation. How-
ever, the individual embodiments in FIG. 3 to FIG. 8 can
be carried out in any combined states.
[0067] FIG. 3 is a block diagram for illustrating in detail

a configuration of the electronic device 100 according to
one or more embodiments of the disclosure.
[0068] The processor 140 may include a driving infor-
mation generation part and a driving timing control part
(a timing controller, TCON). The driving information gen-
eration part may generate driving information for control-
ling the driving part 130 based on a grayscale value of
an input image, and the driving timing control part may
output digital data for controlling the driving part 130
based on the driving information. The driving information
generation part and the driving timing control part may
be implemented as a field programmable gate array (FP-
GA).
[0069] The driving timing control part according to the
disclosure may output digital data a plurality of times dur-
ing one time section. For example, the driving timing con-
trol part may output digital data two or more times during
one time that is PAM-controlled among the plurality of
time sections included in one backlight dimming section.
Here, the size of the digital data may be different.
[0070] The driving signal control part may also be re-
ferred to as a driver IC, and it may provide a gate control
signal and a driving current to the source signal holding
part. Here, each of the plurality of driver ICs may output
a driving current in an analog form corresponding to each
of the plurality of pixel ICs based on the digital data.
[0071] In particular, a driving current that is output after
the second control value greater than the first control
value and the first control value are sequentially received
may have faster increasing speed than a driving current
that is output after the first control value is received. That
is, the time for the backlight unit 120 to reach the target
brightness is reduced.
[0072] Then, the driving signal control part may provide
the second control value to the source signal holding part,
and then output a gate control signal to the source signal
holding part before providing the first control value to the
source signal holding part. Through such an operation,
the capacitance of the load may be charged first.
[0073] The source signal holding part may also be re-
ferred to as a pixel IC, and it may amplify a driving current
output from the corresponding driver IC, and output the
amplified driving current to the backlight unit (a light
source (LED)) 120. Also, the source signal holding part
may output the amplified driving current in a held state.
[0074] FIG. 4 is a timing diagram for illustrating an op-
eration of the processor 140 according to one or more
embodiments of the disclosure.
[0075] First, the data in the upper part indicates digital
data for controlling the intensity of a driving current, and
DE is a data enable signal. In each number of the data,
the prime was added to indicate a greater number. For
example, 0’ indicates a value greater than 0.
[0076] The data in the lower part indicates digital data
in a waveform, and the space between vertical dotted
lines indicates one time section. That is, the processor
140 may first output the second control value greater
than the first control value to the driving part 130 during
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one time section, and output the first control value later.
[0077] A gate control signal may be output as the first
control value is output. That is, the load may be charged
first while the second control value is being output, and
accordingly, the time for the backlight unit to reach the
target brightness can be secured.
[0078] FIG. 5 is a diagram for comparing a driving order
according to one or more embodiments of the disclosure
with the conventional driving order. In FIG. 5, it was as-
sumed that the backlight dimming section is divided into
four time sections, for the convenience of explanation.
[0079] First, according to the conventional technology,
gate control was performed from the upper end to the
lower end of the first column from the left side, and then
gate control was performed from the upper end to the
lower end of the second column. Such an operation order
is also identical in the disclosure.
[0080] However, according to the disclosure, the proc-
essor 140 may output two pieces of digital data during
one time section. For example, the processor 140 may
output the same digital data twice in the case of perform-
ing PWM control in the time sections 0, 1, and 2, and
output different digital data twice in the case of performing
PAM control in the time section 3. Through such an op-
eration, the problem that the time needed until the time
when the data is held after gate control is performed is
insufficient can be resolved.
[0081] FIG. 6 is a diagram for illustrating PWM and
PAM driving according to one or more embodiments of
the disclosure. In FIG. 6, it was assumed that a grayscale
value of an input image is five bits, and the three upper
bits are the first bit, and the two lower bits are the second
bit, for the convenience of explanation. Also, it was as-
sumed that the current of the first intensity is 4mA.
[0082] FIG. 6 is a case wherein a grayscale value of
an input image is binary data (a binary number) such as
00000, and the processor 140 may control the driving
part 130 to not apply a current during the time sections
0-6 based on the upper bits 000, and output a current of
1mA during the time section 7 based on the lower bits 00.
[0083] The processor 140 may sequentially output the
second control value greater than the first control value
corresponding to the current of 1mA and the first control
value to the driving part 130, in order to control the driving
part 130 to output a current of 1mA during the time section
7.
[0084] The processor 140 may obtain the second con-
trol value based on the intensity of a current. For example,
if the intensity of a current is smaller than or equal to
1mA, the processor 140 may obtain a value which is 1.1
times of the first control value as the second control value,
and if the intensity of a current is greater than or equal
to 2mA, the processor 140 may obtain a value which is
1.05 times of the first control value as the second control
value. Alternatively, if the intensity of a current is smaller
than or equal to 1mA, the processor 140 may obtain a
value which is 1.1 times of the first control value as the
second control value, and if the intensity of a current is

greater than or equal to 2mA, the processor 140 may
obtain a value which is identical to the first control value
as the second control value.
[0085] Also, the processor 140 may use a plurality of
control values based on the intensity of a current. For
example, if the intensity of a current is smaller than or
equal to 1mA, the processor 140 may sequentially output
the second control value greater than the first control
value, the third control value between the first control
value and the second control value, and the first control
value to the driving part 130, and if the intensity of a cur-
rent is greater than or equal to 2mA, the processor 140
may sequentially output the second control value greater
than the first control value, and the first control value to
the driving part 130.
[0086] Further, if a driving current is not applied in the
previous time section of one time section, and the inten-
sity of a driving current corresponding to the one time
section is smaller than the threshold value, the processor
140 may control the driving part 130 based on the first
control value and the second control value.
[0087] For example, in case the processor 140 controls
the driving part 130 to not output a driving current during
the time section 6, and output a current of 1mA during
the time section 7, the processor 140 may control the
driving part 130 based on the first control value and the
second control value. In contrast, in case the processor
140 controls the driving part 130 to output a driving cur-
rent of 4mA during the time section 6, and output a current
of 1mA during the time section 7, the processor 140 may
not use the second control value. In this case, the proc-
essor 140 may output the first control value to the driving
part 130 twice.
[0088] FIG. 7 and FIG. 8 are diagrams for illustrating
a waveform of a driving current according to one or more
embodiments of the disclosure.
[0089] As illustrated in FIG. 7, if digital data corre-
sponding to a grayscale value of an input image is D, D
+ α and D may be sequentially provided to the driving
part 130. In case D + α and D are sequentially provided
to the driving part 130, the driving current (the output
current) may be like the solid line, and the time for reach-
ing a target current value is reduced more than a driving
current in a case wherein only D is provided to the driving
part 130 as the conventional dotted line.
[0090] Accordingly, light output is also held at a higher
value like the solid line in the disclosure than the conven-
tional dotted line, and more correct brightness can be
output.
[0091] FIG. 8 is a diagram illustrating a waveform of
an actual driving current, and the driving current accord-
ing to the disclosure on the lower end can reach a target
current value faster than the conventional driving current
on the upper end.
[0092] FIG. 9 is a flow chart for illustrating a control
method for an electronic device according to one or more
embodiments of the disclosure.
[0093] First, a first intensity of a driving current corre-
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sponding to one time section among a plurality of time
sections of a backlight dimming section is identified
based on a grayscale value of an input image in operation
S910. Then, a first control value for controlling the inten-
sity of the driving current is obtained based on the iden-
tified first intensity in operation S920. Then, a second
control value greater than the first control value is pro-
vided to the driving part so that the driving part outputting
a driving current to the backlight unit of the electronic
device outputs a driving current of a second intensity
greater than the first intensity and then the first control
value is provided to the driving part so that the driving
part outputs the driving current of the first intensity during
the one time section in operation S930.
[0094] Also, in the obtaining step S920, the second
control value may be obtained by applying a predeter-
mined ratio to the first control value.
[0095] In addition, in the providing step S930, based
on the identified first intensity being smaller than a thresh-
old value, the driving part may be controlled based on
the first control value and the second control value, and
based on the identified first intensity being greater than
or equal to the threshold value, the driving part may be
controlled based on the first control value.
[0096] Further, in the identifying step S910, the first
intensity corresponding to the one time section may be
identified based on at least one second bit which is the
remaining one excluding a plurality of first bits among a
plurality of bits indicating the grayscale value of the input
image.
[0097] Here, in the identifying step S910, a time section
to which a driving current will be applied may be identified
among the plurality of time sections based on the plurality
of first bit values, and the number of the plurality of time
sections may be determined based on the number of the
plurality of first bits.
[0098] Also, in the identifying step S910, the plurality
of first bits may be identified based on the degrees of the
plurality of respective bits.
[0099] In addition, in the providing step S930, based
on a driving current not being applied in the previous time
section of the one time section and the first intensity of
the driving current corresponding to the one time section
being smaller than the threshold value, the driving part
may be controlled based on the first control value and
the second control value.
[0100] Meanwhile, the providing step S930 may in-
clude the steps of a timing controller (TCON) outputting
the first control value and the second control value based
on the grayscale value of the input image, a driver IC
outputting the driving current in an analog form based on
the first control value and the second control value, and
a pixel IC amplifying the driving current output from the
driver IC, and outputting the amplified driving current to
the backlight unit.
[0101] Here, in the step of outputting the driving current
to the backlight unit, the amplified driving current may be
output in a held state.

[0102] Also, the control method may further include the
step of providing the second control value to the pixel IC,
and then outputting a gate control signal to the pixel IC
before providing the first control value to the pixel IC.
[0103] According to the various embodiments of the
disclosure as above, the electronic device can reduce
the time for the backlight unit to reach the target bright-
ness by applying the intensity of a driving current more
strongly.
[0104] Also, as the time for the backlight unit to reach
the target brightness is reduced, brightness according to
PAM control can be distinguished more clearly.
[0105] Meanwhile, according to one or more embodi-
ments of the disclosure, the aforementioned various em-
bodiments may be implemented as software including
instructions stored in machine-readable storage media,
which can be read by machines (e.g.: computers). The
machines refer to devices that call instructions stored in
a storage medium, and can operate according to the
called instructions, and the devices may include an elec-
tronic device according to the aforementioned embodi-
ments (e.g.: an electronic device A). In case an instruction
is executed by a processor, the processor may perform
a function corresponding to the instruction by itself, or by
using other components under its control. An instruction
may include a code that is generated or executed by a
compiler or an interpreter. A storage medium that is read-
able by machines may be provided in the form of a non-
transitory storage medium. Here, the term ’non-transito-
ry’ only means that a storage medium does not include
signals, and is tangible, but does not indicate whether
data is stored in the storage medium semi-permanently
or temporarily.
[0106] Also, according to one or more embodiments
of the disclosure, a method according to the aforemen-
tioned various embodiments may be provided while be-
ing included in a computer program product. The com-
puter program product can be traded between a seller
and a purchaser as a commodity. The computer program
product may be distributed in the form of a machine-read-
able storage medium (e.g.: a compact disc read only
memory (CD-ROM)), or distributed online through an ap-
plication store (e.g.: PLAYSTORE™). In the case of on-
line distribution, at least a portion of the computer pro-
gram product may be at least temporarily stored in a stor-
age medium such as a server of a manufacturer, a server
of an application store, or a memory of a relay server, or
temporarily generated.
[0107] In addition, according to one or more embodi-
ments of the disclosure, the aforementioned various em-
bodiments may be implemented in a recording medium
that can be read by a computer or a device similar to a
computer, by using software, hardware, or a combination
thereof. In some cases, the embodiments described in
this specification may be implemented as a processor
itself. According to implementation by software, the em-
bodiments such as procedures and functions described
in this specification may be implemented as separate
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software modules. Each of the software modules can per-
form one or more functions and operations described in
this specification.
[0108] Meanwhile, computer instructions for perform-
ing processing operations according to the aforemen-
tioned various embodiments of the disclosure may be
stored in a non-transitory computer-readable medium.
Computer instructions stored in such a non-transitory
computer-readable medium make the processing oper-
ations according to the aforementioned various embod-
iments performed by a specific machine, when the in-
structions are executed by the processor of the specific
machine. A non-transitory computer-readable medium
refers to a medium that stores data semi-permanently,
and is readable by machines, but not a medium that
stores data for a short moment such as a register, a
cache, and a memory. As specific examples of a non-
transitory computer-readable medium, there may be a
CD, a DVD, a hard disk, a blue-ray disk, a USB, a memory
card, a ROM and the like.
[0109] Also, each of the components (e.g.: a module
or a program) according to the various embodiments may
consist of a singular object or a plurality of objects. Also,
among the aforementioned corresponding sub compo-
nents, some sub components may be omitted, or other
sub components may be further included in the various
embodiments. Alternatively or additionally, some com-
ponents (e.g.: a module or a program) may be integrated
as an object, and perform functions performed by each
of the components before integration identically or in a
similar manner. Further, operations performed by a mod-
ule, a program, or other components according to the
various embodiments may be executed sequentially, in
parallel, repetitively, or heuristically. Or, at least some of
the operations may be executed in a different order or
omitted, or other operations may be added.
[0110] In addition, while preferred embodiments of the
disclosure have been shown and described, the disclo-
sure is not limited to the aforementioned specific embod-
iments, and it is apparent that various modifications may
be made by those having ordinary skill in the technical
field to which the disclosure belongs, without departing
from the gist of the disclosure as claimed by the append-
ed claims. Further, it is intended that such modifications
are not to be interpreted independently from the technical
idea or prospect of the disclosure.

Claims

1. An electronic device comprising:

a memory configured to store an input image;
a backlight unit;
a driving part configured to output a driving cur-
rent to the backlight unit; and
a processor configured to:

identify a first intensity of a driving current
corresponding to one time section among a
plurality of time sections of a backlight dim-
ming section based on a grayscale value of
the input image,
obtain a first control value for controlling an
intensity of the driving current based on the
identified first intensity, and
provide a second control value greater than
the first control value to the driving part so
that the driving part outputs a driving current
of a second intensity greater than the first
intensity and then provide the first control
value to the driving part so that the driving
part outputs the driving current of the first
intensity during the one time section.

2. The electronic device of claim 1,
wherein the processor is configured to:
obtain the second control value by applying a pre-
determined ratio to the first control value.

3. The electronic device of claim 1,
wherein the processor is configured to:

based on the identified first intensity being small-
er than a threshold value, control the driving part
based on the first control value and the second
control value, and
based on the identified first intensity being great-
er than or equal to the threshold value, control
the driving part based on the first control value.

4. The electronic device of claim 1,
wherein the processor is configured to:
identify the first intensity corresponding to the one
time section based on at least one second bit which
is the remaining one excluding a plurality of first bits
among a plurality of bits indicating the grayscale val-
ue of the input image.

5. The electronic device of claim 4,
wherein the processor is configured to:

identify a time section to which a driving current
will be applied among the plurality of time sec-
tions based on the plurality of first bit values, and
the number of the plurality of time sections is
determined based on the number of the plurality
of first bits.

6. The electronic device of claim 4,
wherein the processor is configured to:
identify the plurality of first bits based on the degrees
of the plurality of respective bits.

7. The electronic device of claim 4,
wherein the processor is configured to:
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based on a driving current not being applied in the
previous time section of the one time section and the
first intensity of the driving current corresponding to
the one time section being smaller than the threshold
value, control the driving part based on the first con-
trol value and the second control value.

8. The electronic device of claim 1,
wherein the processor comprises:

a timing controller (TCON) configured to output
the first control value and the second control val-
ue based on the grayscale value of the input
image, and
the driving part comprises:

a driver IC configured to output the driving
current in an analog form based on the first
control value and the second control value;
and
a pixel IC configured to amplify the driving
current output from the driver IC, and output
the amplified driving current to the backlight
unit.

9. The electronic device of claim 8,
wherein the pixel IC is configured to:
output the amplified driving current in a held state.

10. The electronic device of claim 8,
wherein the driver IC is configured to:
provide the second control value to the pixel IC, and
then output a gate control signal to the pixel IC before
providing the first control value to the pixel IC.

11. A control method for an electronic device, the meth-
od comprising:

identifying a first intensity of a driving current
corresponding to one time section among a plu-
rality of time sections of a backlight dimming sec-
tion based on a grayscale value of an input im-
age;
obtaining a first control value for controlling an
intensity of the driving current based on the iden-
tified first intensity; and
providing a second control value greater than
the first control value to a driving part, so that
the driving part configured to output a driving
current to the backlight unit of the electronic de-
vice outputs a driving current of a second inten-
sity greater than the first intensity and then pro-
vide the first control value to the driving part so
that the driving part outputs the driving current
of the first intensity during the one time section.

12. The control method of claim 11,
wherein the obtaining comprises:

obtaining the second control value by applying a pre-
determined ratio to the first control value.

13. The control method of claim 11,
wherein the providing comprises:

based on the identified first intensity being small-
er than a threshold value, controlling the driving
part based on the first control value and the sec-
ond control value; and
based on the identified first intensity being great-
er than or equal to the threshold value, control-
ling the driving part based on the first control
value.

14. The control method of claim 11,
wherein the identifying comprises:
identifying the first intensity corresponding to the one
time section based on at least one second bit which
is the remaining one excluding a plurality of first bits
among a plurality of bits indicating the grayscale val-
ue of the input image.

15. The control method of claim 14,
wherein the identifying comprises:

identifying a time section to which a driving cur-
rent will be applied among the plurality of time
sections based on the plurality of first bit values,
and
the number of the plurality of time sections is
determined based on the number of the plurality
of first bits.
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